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AMENDMENTS TO THE SPECIFICATION 

In the Abstract: 

A 3-axis straight-line motion stage and a sample test device using the same for supporting 
a predetermined sample, and comprising X-axis, Y-axis and Z-axis stages for moving the sample 
independently and precisely in the direction of the X-axis, the Y-axis or Z-axis of rectangular 
coordinates. The 3-axis straight-line motion stage comprises a bottom plate 40 having a 
predetermined area and thickness; a X-axis stage 10 fixed in a reference area RR of the bottom 
plate 40 for moving in die direction of ihe X-axis a first X area RXl positioned from the reference 
RR to the direction of ihe X-axis; a Y-axis stage 20 positioned within the first X area RXl and 
fixed in a second X area ftY2 which is located within the first X area RXl for moving in the 
direction of the Y-axis a second Y area RYl positioned from the second X area to the direction of 
the Y-axis; and a Z-axis stage 30 fixed in the second Y area RY2, which is located within the first 
Y area RYl and supporting a predetermined sample for moving the sample in the direction of lbs 
Z-axis. 

In paragraph [0002}: 

This invention relates to a 3-axis straight-line motion stage for making a 3-axis 
straight-line motion, and particularly relates to a 3-axis straight-line motion stage and a sample test 
device using the same for supporting a predetermined sample, and comprising X-axis, Y-axis and 
Z-axis stages for moving the sample independently and precisely in the direction of the X-axis, the 
Y-axis or the Z-axis of rectangular coordinates. 

In paragraph [0004]: 

Generally, a stage used for scanning a predetermined sample in the direction of the X-axis, 
the Y-axis or rhe Z-axis on the basis of rectangular coordinates within an atom microscope uses a 
piezoelectric element, such as a piezotube, and moves the sample precisely. 
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In paragraph [0007] : 

However, since the motion to the radial direction of fee X-axis and the Y-axis and the 
motion to the longitudinal direction of {he Z-axis of the piezoiube supporting the sample are 
mutually dependent in the stage where the piezotube is mounted, when a user manipulates the 
piezotube to shift the sample in the desired direction of fliS X-axis or the Y-axis, the sample is 
simultaneously shifted to the undesired direcnon of ihe Z-axis. Thus, the displacement generated 
due to the shift in the undesired direction of the Z-axis should be compensated. 

In paragraph [0010]: 

Fig. 2 is a constitutional view of the prior straight-line motion stage having a lever type 
flexible mechanism. The mechanism shown in Fig- 2 is consisted of a lever 90 having a 
predetermined length, a flexible hinge 91 being a notation center of the lever 90 and one end 
Thereof being fixed, and a support 96 94 mounted on the other end opponent to the attaching side 
for the flexible hinge 91 for supporting the predetermined sample. 

In paragraph [0012]: 

However, even if the piezoelectric element having a range of several to several tens am 
amplifies the displacement range thereof through the lever 90, since the displacement from the end 
of the lever 90 is generated in the circumferential direction, the sample placed in the end of the 
lever is not shifted completely in the straight-line direction. 

In paragraph [0013]: 

Meanwhile, in order to resolve the problem of the stage having the above mechanism, a 
double spring stage having a double straight-line spring mounted on the lever has been developed. 
However, the double straight-line spring stage also does not shift the sample placed in the lever in 
the straight-line direction. 
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In paragraph [0017]: 

To accomplish the above objects, a 3-axis straight-line morion stage of the invention 
comprises a bottom plate having predetermined area and thickness; a X-axis stage fixed in a 
reference area of the bottom plate for moving in the direction of the X-axis a first X area positioned 
fix«n the reference to the direction of X-axis; a Y-axis stage positioned within the first X area 
and fixed in a second X are a, which is located within the first X area for moving in the direction of 
Ihe Y-axis a second Y area positioned from the second X area to the direction of the Y-axis; and a 
Z-axis stage fixed in the second Y are a, which is located within the first Y area and supporting a 
predetermined sample for moving the sample in the direction of the Z-axis. The X-axis, the Y-axis 
and the Z-axis indicate axes of rectangular coordinates, respectively. 

In paragraph [0018]: 

Further, a sample test device using a 3-axis straight-line motion stage, the device 
comprises a 3-axis straight-line motion stage supporting a predetermined sample and shifting the 
sample independently, precisely and exactly in the direction of the X-axis, Ihe Y-axis or the Z-axis; 
and an atom microscope provided with the 3-axis straight-line motion stage for measuring the 
location of the sample using a laser and for scanning the sample. The X-axis, the Y-axis and the 
Z-axis indicate axes of rectangular coordinates, respectively. 

In paragraph [0020]: 

Fig. 1 is a constitutional view of the prior an 3-axis stage using a piezotube; 
In paragraph [0021]: 

Fig. 2 is a constitutional view of the prior M straight-line motion stage having a lever type 
flexible mechanism; 

In paragraph [0031]: 

Referring to Fig. 3, the 3-axis straight-line motion stage comprises a bottom plate 40 
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having predetermined area and thickness; a X-axis stage 10 fixed in a reference area RR of the 
bottom plate 40 for moving in the direction of die X-axis a first X area RX1 positioned fiom the 
reference RR to the direction of the X-axis; a Y-axis stage 20 positioned within the first X area 
RX1 and fixed in a second X area RX2 located within the first X area RX1 for moving in the 
direction of the Y-axis a second first Y area RY1 positioned from the second X area to the 
direction of the Y-axis; and a 2-axis stage 30 fixed in the second Y area RY2 located within the 
first Y area RY1 and supporting a predetermined sample for moving the sample in the direction of 
the. Z-axis. The X-axis, the Y-axis and the Z-axis indicate axes of rectangular coordinates, 
respectively. 

In paragraph [0032]: 

Here, the first X area RXl and the second X area RX2 mean the areas moved in the ealy 
direction of the X-axis only . Further, the first Y area RY1 and the second Y area RY2 are the areas 
located within the first X area RXl. Even though the first Y area RYl and the second Y area RY2 
are moved in the eaty direction only, of ihs Y-axis in the Y-axis stage 20, the first Y area RYl and 
the second Y area RY2 are finally moved to the X-axis and the Y-axis on the basis of the bottom 
plate 40. 

In paragraph [0033]: 

With reference to Figs. 4A to 4C, the respective stages will be described herein below. 
In paragraph [0034]: 

Fig. 4A is a constitutional view for explaining the X-axis stage 10 in Fig. 3. The X-axis 
stage 10 comprises a piezoelectric element 13 having a predeiennined length, the length being 
changed in the direction of the Y-axis according to an input voltage, and a first X driving pan 1 l-l 
and a second X driving pan 11-2 connected to both ends of a longitudinal direction of the 
piezoelectric element 13, respectively, for moving in the X-axis direction the second X end 16-2 
located within the first X area 1 1-1 fiom a first X end 16-1 located within the reference area RR in 
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the center of the piezoelectric element 13 according to driving of the piezoelectric element 13. 
In paragraph [0035]: 

The structures of the first X driving part 1 1-1 and the structure of the second X driving 
pan 1 1-2 are symmetrically formed about flie X-axis. Specifically, the first X driving part 1 1-1 and 
[[a]] the second X driving part 11-2 connected to both ends of a longitudinal direction of the 
piezoelectric element 13, respectively, comprises first and second X amplifying parts 12-1, 12-2 
amplifying a displacement generated according to the driving of the piezoelectric element 1 3 and 
moving third and fesfe fourth X ends 16-3, 16-4 formed in the opponent opjiflsae. side of the first X 
end 16-1 in the direction of the X-axis by the amplified displacement, and first and second X-line 
motion parts 13-1, 13-2 connectedw the third and fourthX ends 16-3, 16-4 through*© slits 19-1B, 
19-lC, respectively, and shifted in parallel in the direction of jhe X-axis by the amplified 
displacement. Here, a slit 19-1 A connects tho othor opd opponent to the one end of the first X-line 
motion part 1 3 -1. which, is connected to the third X end 1 6-3 with fesoth e r e nd opponent to th e one 
end of the second X-line motion part 13- 2. which is connected to the fourth X end 16-4. 

In paragraph [0036]: 

Here, the first and second X-line motion parts 13-1, 13-2, the slits 19-1 A, 19-1B, 19-lC, 
and the second X end 16-2 formfts]] a third X area 17 having a predetermined area surrounded by 
themselves. The second X end 16-2 indicates a point positioned at intervals of Dl from the first X 
end 16-1 between the third and fourth X ends 16-3, 16-4 in the positive direction of the X-axis on 
the basis of the first X end 16-1. 

In paragraph [0037]: 

The both ends of the piezoelectric element 13 are positioned at a first pressing pan 14-1 of 
die first amplifying part 12-1 and a second pressing pan 14-2 of the second amplifying part 12-2. 
respectively. 

{WP242445:D 7 
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In paragraph [0038]: 

The first X amplifying pan 12-1 comprises [[a]] the first pressing part 14-1 receiving the 
displacement of the piezoelectric element 13, and an intermediate rod 15-1 formed in the 
longitudinal direction of the piezoelectric element 13 towards the both sides of the first pressing 
part 14-1 in the center of the first pressing part 14-1. As shown in Fig, 5, the intermediate rod 15-1 
is provided with a post part 15-1 A formed to have a predetermined width, and a narrowing part 
15-lB having a thickness relatively narrower than the width of the post pan 1.5-1 A by a 
semicircular groove 15-1C having a predetermined radius in both ends of the post pan 15-1A, 

In paragraph [0039]: 

In the first X amplifying part 12-1, the ends (grooves) of the intermediate rod 15-1 
opponent o pposite to the pressing part 14-1 about the longitudinal direction of the piezoelectric 
element are connected each other by the a slit. Further, in order to reduce a weight of the first X 
amplifying part 12-1, ahole 18-1 ofa predetermined magnitude may be further formed in the area 
surrounded by the slit, the pressing part 14-1 and the intermediate rod 15-1. 

In paragraph [0040] : 

Here, a groove of the intermediate rod 15-1 is formed to give an elastic property to the 
intermediate rod 15-1. The narrowing part 43 15-1B of the intermediate rod 15-1 becomes the 
rotation center thereof when the post part 15-1 A is rotated. 

In paragraph [0041]: 

Meanwhile, since the second X amplifying part 12-2 has the same structure as the first X 
amplifying part 12-1, and they are symmetrically arranged about the X-axis, further description 
will be omitted. 

In paragraph [0042]: 

The first X-line morion part 13-1 comprises a first X double spring I3-1B connected to the 

{WP242445:!} ' 8 



PAGE 9/58 * RCVD AT 6/22/2005 6:03:26 PM [Eastern Daylight Time] * SVR:USPT0-EFXRF-1/6 * DNIS:8729306 * CSID:5616596313 * DURATION (mm-ss):15-36 



JUN-22-05 06:03PM FROM-AKERMAN SENTERFITT 



5616596313 



T-5G3 P. 10/58 F-509 



U.S. Patent Appln, No. 10/726 7 759 Docket No. 9665-1 

Amendment 

Reply to Office Action dated March 22, 2005 

third X end 16-3 through the slit 19-1B, and a second X double spring 13-1 A connected to the first 
X double spring 13-1B through slits 19-1D, 19-1E having a predetermined length and formed in 
the parallel direction about ths X -axis. The second X double spring 13-1 A is connected with the 
end 13-2A of the second X-line motion pan 13-2 having the same structure as the first X-line 
motion parts 13-1 through the slit 19-1 A. 

In paragraph [0044} : 

Since the second X-line motion part 1 3-2, which has ends 13-2 A and I3-2B, has the same 
structure as the first XJine motion pan 1 3-1 , and they are symmetrically arranged about the X-axis, 
further description will be omitted. 

In paragraph [0045}; 

Fig. 4B is a constitutional view for explaining a Y-axis stage 20 in Fig. 3. The Y-axis 
stage 20 has a similar structure as the X-axis stage 10, and is formed in the third X area 1 7, which 
is located within the first X area RX1. 

In paragraph [0046}: 

The Y-axis stage 20 comprises a piezoelectric element 23 having a predetermined length, 
the length being changed in the direction of the X-axis according to an input voltage, and a first Y 
driving pan 21-1 and a second Y driving part 21-2 connected to the both ends of a longitudinal 
direction of the piezoelectric element 23, respectively and fixed to the first Y end 25 of the second 
X area RX2 for moving the second Y end 26 opponent o pposite to the first Y end 25 in the Y-axis 
direction on the basis of the piezoelectric element 23. Here, although the locations of the second X 
area RX2 and the third area 17 are similar, the respective location will be clearly defined as shown 
in Figs. 3 and 4A. 

In paragraph [0047]: 

The first Y driving pan 21-1 and the second Y driving part 21-[[1]J2 have the same 

{WP242445:!} 9 



PAGE 10/58 1 RCVD AT 6/22/2005 6:03:26 PM [Eastern Daylight Time] * SVR:USPT0-EFXRF-1/6 * DNIS:8729306 * CSID:5616596313 " DURATION (mm-ss):1M6 



JUN-22-05 08:03PM FROM-AKERMAN SENTERF ITT 



5616596313 



T-563 P. 1 1/58 F-509 



U.S. Patent Appln. No. 10/726,759 DocKet No. yow-i 

Amendment 

Reply to Office Action dated March 22, 2005 

structure, and they are symmetrically arranged about the Y-axis. Specifically, [tT]]the first and 
second Y driving pans 21-1, 21-2 comprise^)] first and second Y amplifying pans [[21]]22-1, 
22-2 connected to. both ends of a longitudinal direction of the piezoelectric element 23, 
respecnvely, for amplifying a displacement generated according to the driving of the piezoelectric 
element 23 and for moving the second Y end 26 in the direction of the Y-axis by the amplified 
displacement, and first and second Y-line motion parts 23-1, 23-2 connected to the first and second 
Y amplifying parts 22- 1 , 22-2, respectively, through the first and second slits 27- 1 , 27-2 traversing 
a pan of the first Y end [[26]} 25 and shifted in parallel in the direction of the Y-axis by the 
amplified displacement. Here, the a slit 27-3 connects the other ends opponent opposite to the ends 
of the first and second Y-line motion parts 23-1, 23-2 T which are connected to the first and second 
amplifying parts 22-1, 22-2. 

In paragraph [0048): 

Here, the slits 27-1, 27-2, 27-3 and the first and second Y line-motion parts 23-1, 23-2 
form a predetermined third Y area 28 surrounded by themselves. The first and second Y 
amplifying parts 22-1, 22-2 are symmetrically arranged about the Y-axis, which is located within 
the first Y area 28. The third Y area 28 is positioned within the first Y area RY1 . 



In paragraph [0049} : 

Meanwhile, the second Y end 26 indicates the position that the length of the direction of 
the Y-axis is increased from the end points of the first and second Y amplifying parts in the 
direction of the Y-axis on the basis of the first [\y\] X end 25. The first Y amplifying part 22-1 and 
the second Y amplifying part 22-2 have the same structure, and they are symmetrically formed 
about the Y-axis. 

In paragraph [0050] : 

The respective first and second Y amplifying parts 22-1, 22-2, like the structures of the 
first and second X amplifying parts 12-1, 12-2, comprisetfs]] first and second pressing parts 24-1, 
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24-2 receiving the displacement of the piezoelectric element 23, and an intermediate rod formed in 
both sides of the first and second pressing pans 14-1, 14-2 symmetrically symmetrical to the 
X-axis in the center of the respective first and second pressing parts 14-1, 14-2. 

In paragraph [0051]: 

Here, the intermediate rod 24, as shown in Fig. 5, is provided with a post part having a 
predetermined width Wl, and a narrowing part having a thickness relatively narrower than the 
width of the post part by a semicircular groove having a predetermined radius in both ends of the 
post part. The intermediate rod 24 has the same function and operating method as the intermediate 
rod 1 5-1 A of the X-axis stage. 

In paragraph [0052]: 

Meanwhile, the first and second Y-axis motion parts 23-1, 23-2 have the same structure 
and operating principle as the first and second X-line motion parts 13-1, 13-2, and they are 
symmetrically formed about the Y-axis. 

In paragraph [0053]: 

Fig. 4C is a constitutional view for explaining a Z-axis stage in Fig. 3. The Z-axis stage 
comprises a bottom part 34 having a predetermined area and thickness and fixing fixed within the 
second Y area RY2 of the Y-axis stage 20, a Z-line driving part 31 moving in the direction ofjhe 
Z-axis and formed integrally to the bottom plate 34 in the vertical direction, which is the direction 
of the Z-axis, from the surface of the bottom plate 34, and a piezoelectric element 33 mounted to 
have a decreased or increased length in the direction of the Z-axis in Ad a space 31-1 of a 
predetermined size. The space 31-1 is formed in the Z - axis Z-line driving part 31 in a region to 
which the bottom pan 34 and the Z-line driving part 31 are adjacent. 

In paragraph [0055]: 

The Z-line driving part 31 comprises first and second Z-axis motion parts 31-1, 31-2 
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moving the first Z end 36 positioned in the direction of fee Z-axis from the bottom pan 34 to &s 
Z-axis according to the driving of the piezoelectric element 33, and a support receiving part 32 for 
supporting a sample support, which is not shown in the drawings, adjacent to the &=s first Z end 36. 

In paragraph [0056]: 

The first and second Z-axis morion parts 31-1, 1L2 have the same structure and 
operating principle as the first and second X-line motion parts 13-1, 13-2 or the first and second 
Y-line motion parts 23-1 , 23-2, and they are symraetrically arranged about the Z-axis. Specifically, 
the respective first and second Z-axis motion parts 31-1, 3_L2 include[[sj| the first to fourth Z 
double springs 31-lA, 31-1B, 31-2A, 31-2B, and slits connecting each of mem. Specially, the first 
and third Z double springs 3 1-1 A, 3 1-2A are connected through fee a slit 35. 



In paragraph (0057J; 

Meanwhile, since the bottom part 34 of the Z-axis stage 30 serves to make a force 
generated from the piezoelectric element spread broadly across the second V area RY2, in case 
that the area is larger than the second Y area RY2, a spacer, which is not shown in drawings, 
having a predetermined thickness may be mounted between the second Y area RY2 and the bottom 
part 34. Therefore, the spacer prevents the bottom pan separated from the second Y area RY2 
from facially contacting with, for example, the first and second Y amplifying parts of the Y-axis 
stage. 

In paragraph [0059]: 

Figs. 6A and 6B are constitutional views of models for explaining an amplification 
principle of a 3-axis straight-line motion stage according to the invention. For example, there are 
models for the first and second amplifying parts 12-1, 12-2 of the stage 10. Specifically, Fig. 6A is 
a constitutional view of the model for the X-axis stage when the ampUfying state is in the normal 
state, and Fig. 6B is a constitutional view of the model for fee X-axis stage when the length of the 
piezoelectric element of the amplifying part is increased. 

{WP242445.1) 12 
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In paragraph [0060]: 

Referring to Figs. 6a and 6B, the piezoelectric element 13 corresponds to a model 
piezoelectric element 13& the first and second pressing parts 14-1, 14-2 correspond to first and 
second model pressing pans l+-lg, 14-2g, the first and second X ends 16-1, 16-2 correspond to 
first and second model X ends 16-lg, l6-2g, and the intermediate rod 15-1[[A]] corresponds to a 
model intermediate rod 15-lAg. 

In paragraph [0061]: 

When the above elements are defined as the model elements in the models, a distance 51 
between the first pressing model part 14-lg and the model piezoelectric element 1 3g, a distance 52 
between the model piezoelectric element i3g and the second model X end 16-2g, and a distance 53 
between the first pressing pan 14-lg and the second model X end l6-2g are defined by the 
distances of the base line, height and hypotenuse of a triangle 50, respectively. 

In paragraph [0063] : 

Since the length of the intermediate rod 15-1[[A]] is constant and the first X end 16-1 is 
fixed to the bottom plate 40, in case that the length of the piezoelectric element 13 is increased, the 
model in Fig. 6A is changed into the model in Fig. 6B. Specifically, the triangle 50 having the three 
lines S 1, 52, 53 in Fig. 6A is changed into the transformed triangle 50-1 having the three lines 51-1, 
52-1, 53-1 in Fig. 6B. Here, since the length of the intermediate rod 15-1 [[A]] is constant, while 
the distance of the hypotenuse corresponding to the length of the intermediate rod 15-1[[A]] is not 
changed, the height 52 is changed into the decreased height 52-1, and the base line 51 is changed 
into the increased base line 51-1. Thus, if the length of the piezoelectric element 13 is increased, 
the second model X end 16-2g is decreased by Ax from the original position. 

In paragraph [0065]: 

{WP242445;!} 13 
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Referring to FIG. 7, the bottom plate 40 corresponds to a model bottom plate 40g, the 
X-axis stage 10 corresponds to a model X-axis stage iOg, the Y-axis stage 20 corresponds to a 
model Y-axis stage 20g, with the first Y end 25 coir ~p™<tin ff « model Y end 25e. me Z-axis 
stage 30 corresponds to a model Z-axis stage 30g, and the Z-axis motion pan 31 corresponds to a 
model Z-axis motion part 31g. Further, the first and second X amplifying parts 1 i-l, 11-2 
correspond to first and second model X amplifying parts 1 1-lg, 1 l-2g, and the first and second Y 
amplifying parts 21-1, 21-2 correspond to first and second model Y amplifying parts 21-lg, 21-2g. 
The piezoelectric elements 13 and 23 corres pond to model piezoelectric elements I2g and 2?S- 

In paragraph [0066}: 

Here, the Y-axis stage 20 formed in the first X area RX1 (substantially, the third X area 
17) is, as shown in Fig. 7, arranged in the first model XI area RXl g. Further, even if the area of the 
bottom plate of the Z-axis stage 30 is larger than that of the second Y area RY2, since the spacer 
prevents the Z-axis stage 30 from facially contacting [[to]] the area except for the second Y area 
RY2, the Z-axis stage 30 is arranged in the second model Y area RY2g. 

In paragraph [0067J: 

Thus, according to the operation of the piezoelectric element 13g, the first model X area 
RXlg of the model X-axis stage IOg is shifted in thg only direction of die X-axis only about the 
first model X end 16-lg fixed to the model bottom plate 4% Then, the model Y-axis stage 20g 
arranged within the first model X area RXlg is also shifted in the enly direction ofthe X-axis only. 

In paragraph [0068]: 

Meanwhile, with the piezoelectric element 23g operated in the model Y-axis stage 20g 
arranged within the first model X area RXl g, the second model Y area RY2g ofthe model Y-axis 
stage 20g is shifted in only the direction ofthe Y-axis only. Then, tho modol Y aitia stage 20g 
arranged within tho s e cond model Y aroa RYSg is shifted in mo dirocrion of Y axis. Specifically, 
since the model bottom plate 34g ofthe Z-axis stage 30g is fixed to only the second model Y area 

{WP2«-K5;1} 14 



PAGE 1 5158 ' RCVD AT 6122/2005 6:03:26 PM [Eastern Daylight Time] ' SVR:USPT0-EFXRF-1/6 * DNIS:872930S ' CSI D: 56 1 659 S31 3 ' DURATION (mm-$s): 1M6 



JUN-22-05 06:04PM FROW-AKERMAN SENTERFITT 



5616596313 



T-563 P. 16/58 F-509 



U.S. Patent Appln, No. 10/726.759 Docket No. 9665-1 

Amendment 

Reply to Office Action dated March 22, 2005 

RY2& the model 2 - lin e motion part 3 lg mounted on the model bottom plate 34g is shifted 
to the Z-axis. 

In paragraph [0069] : 

Therefore, the sample support carrying the sample is shifted in only the direction of the 
X-axis by the model X-axis stage 10g, and is shifted in only the direction of ifeg Y-axis by the 
model Y-axis stage 20g, Further, the sample support carrying the sample is shifted in only the 
direction of the Z-axis by the model Z4tae Z-axis motion part 3 lg. 

In paragraph [0071]: 

Here, the 3-axis straight-line motion stage 100 further comprises a sample support 60 
positioned in a support receiving part 32 of a Z-line metiea driving part as shown in Fig. 4C. a 
sample fixing pan 61 , which the sample 62 is placed on, attached to the end of the sample support 
60, and a mirror 63 placed in parallel to the sample support and in the inclined status under the 
sample fixing part 61. 

In paragraph [0075]: 

Referring to Fig. 4A f the X-axis stage 10 pushes the pressing parts 14-1, 14-2 towards 
both s ides outwardly if the piezoelectric element [[10]} 13 is expanded, and then the first and 
second X amplifying pans 12-1, 12-2 are contracted in the direction perpendicular to the 
increasing direction of the length of the piezoelectric element 13 with on interval a distance 
between the pressing parts 14-1, 14-2 widening (See Figs. 6A and 6B). If the firsx and second X 
amplifying parts 12-1, 12-2 are contracted, the second X end 16-2 and the third X area 17 adjacent 
to the parts 12-1, 12-2 are straightly shifted to the first X end 16-1. 

In paragraph [0076]: 

Meanwhile, if the piezoelectric element [[10]] 13 is contracted, the first and second X 
amplifying parts 12-1, 12-2 are expanded, and then the second X end 16-2 and the third X area 17 

<WP242445;1> 15 
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adjacent to the parts 12-1, 12-2 are straightly shifted to the direction becoming more distant from 
the first X end 16-1. 

In paragraph [0077]: 

Therefore, the giir4 X area 17 is straigtrtly shifted in the direction of the X-axis according 
to the contraction and expansion of the piezoelectric element 13, 

In paragraph [0078]: 

In the Y-axis stage 20 shown in Fig. 4B, like the operation of the X-axis stage, if the 
piezoelectric element 23 is expanded, the first and second Y amplifying pans 22-1, 22-2 are 
contracted, and then the second Y end 26 and the second Y area RY2 adjacent to the end 26 are 
straightly shifted in parallel to the Y-axis toward the direction of the first Y end 25, whereas, if the 
piezoelectric element 23 is contracted, the first and second Y araplitying pans 22-1, 22-2 are 
expanded, and then the second Y end 26 and the second Y area RY2 adjacent to the end 26 are 
straightly shifted in parallel to the Y-axis in the direction becoming more distant from the first Y 
end 25. 

In paragraph [ 0079]: 

Therefore, the second Y area RY2 is straightly shifted in the direction of fljg Y-axis 
according to the contraction and expansion of the piezoelectric element 23. 

In paragraph [0080]: 

Since the Z-axis stage 30 shown in Figs. 3 and4 C is fixed to the second Y area RY2 of the 
Y-axis stage 20, the srage 30 is shifted to the directions of the X-axis and the Y-axis according to 
the operation of the X-axis and Y-axis stages 10, 20. On the other hand, the Z-line motion driving 
pan 31 of the Z-axis stage 30 is expanded or contracted from the side of the bottom pan 34 to the 
direction of the Z-axis according to the contraction and expansion of the piezoelectric element 
[[23]] 22. Therefore, according to the contraction and expansion of the Z-line motion driving pan 

(WP242445;l> 16 
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31, the support receiving pan 32 also is straighily shifted in the direction of the Z-axis. 
In paragraph [0081]: 

Accordingly, since the X-axis, Y-axis, and Z-axis stages 10, 20, 30 are moved 
independently without &e mutual interference, they are able to shift the shifting area thereof 
exactly and precisely about the direction of the axis thereof. 

In paragraph [0083]: 

Further, a plurality of narrowing pans connected in serial series is arranged in parallel and 
in multiple rows to generate only straight-line motion. Specifically, although the narrowing pans 
forming a line in fie»al series may generate the displacement by their elastic transformation toward 
the serial direction, since the displacement of the direction perpendicular to the serial direction is 
hard to bo gonoratod to generate , the double complex springs have the degree of freedom for 
moving in only one direction. 

In paragraph [0084]: 

Since, in the embodiment of the invention, the pressing pan and the intermediate rod of 
the amplifying pan are symmetrically arranged about the respective axis, another other 
constitutional elements connected with the amplifying parts propoeuto go through exactly the 
straight-line motion when the amplifying part is operated. 

In paragraph [008 S]: 

If the stage is driven in the vicinity of a resonance frequency thereof or beyond that, the 
stage is damaged due to a resonance, and is hard to bo oontrollod to control If the resonance 
frequency of the stage is low, a velocity for driving the stage may not become high. Thus, in order 
that the stage is driven fast, preferably, the resonance frequency of the stage should be high. 

In paragraph [0087]: 

{WP242445:1> 17 
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Therefore, in order to higher increase the resonance frequency thereof in the stage of the 
invention, the mass should be small. To do this, [[a]] the weight of the X-axis stage is reduced by 
forming holes 18-1. 18-2 having a predetermined si2e in the first and second X-axis amplifying 
parts 12-1, 12-2. Simultaneously, the intermediate rod[[s]] portions 15-1 A, 15-1B are formed as a 
trapezoid so that the mass thereof is maintained constantly. Thus, in the stage of the invention, the 
modulus of elasticity becomes higher, and thereby the resonance frequency also becomes higher, 

In paragraph [0088]: 

Meanwhile, since the tip of the prior atom microscope scans a sample over the sample, the 
position for scanning the sample by the rip and the position for measuring the sample by a detector 
aro coinoidod coincide with each other, and thereby the prior atom microscope generates a 
measuring measurement error of Abbe. 

In paragraph [0089]: 

However, according to the 3-axis straight-line motion stage of the invention, the detector 
of the atom microscope is equipped under the sample fixing part fixing tho samplo , and the tip 
scans the sample ov e r th e sampl e. Thus, according to the 3-axis straight-line motion stage of xhe 
invention, since the measuring position of sample by the detector and the scanning position by the 
tip arc coincid e d coincide, the sample is measured exactly and precisely by the atom microscope 
without the rooaDuriug measurement error of Abbe. 

In paragraph [0090]: 

According to the 3-axis straight-line motion stage of the invention, since the X-axis stage 
10 and the Y-axis stage 20 are designed to move on the coplanar surface, a point of action for a 
force and a center of weight for the respective stages are positioned on the coplanax surface, and 
thereby the moment is not generated and the vibration is generated relatively small. Thus, 
according to the 3-axis straight-line motion stage of the invention, the sample is moved exactly and 
precisely in the straight direction. 

(WP242445;1> 18 
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In paragraph [0091]: 

Further, since the X-axis stage 1 0 moved in the only direction of the X-axis only does not 
interfere with the motion to the direction ofY axis of the Y-axis stage 20, the motions of the stages 
10, 20 are accomplished independently without a correlation. For example, since the motion of the 
X-axis stage does not comprise the error of the Y-axis motion by the Y-axis stage, the sample is 
moved exactly in the e&fy direction of the X-axis only . Further, the contrary case also is the same. 

In paragraph [0092]: 

Although, in the embodiment of the invention, the 2-axis stage i& ombodiod fjgSS not to 
comprise the amplifying part, the amplifying pan may be mounted on the Z-axis stage if the 
system needs a large displacement in the direction of the Z-axis. 

In paragraph [0093] 

Further, although in the embodiment of the invention, the amplifying pan is e mbodi e d to 
be comprised in the X-axis and Y-axis stages, the amplifying part may be ombodiod not to b e 
oompriood omitted . 

In paragraph [0098]: 

Although, in the preferred embodiment of the invention, the example that the 3-axis 
straight-line motion stage is applied to the atom microscope is described, the etag stage of the 
invention may be applied to a device for requiring A© super precision driving, such as 
semiconductor equipment. 

In paragraph [0099]: 

From the foregoing, according to a 3-axis straight-line motion stage and a test device 
using the same according to the preferred embodiment of invention, since the X-axis stage and the 
Y-axis stage are independently displaced from each other, the motions of the stages are not 

{WP242445;l> 19 
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interfered mutually, and since the degree of freedom of the respective stage is limited in only one 
direction by the flexible complex hinge structure formed in the stage, the sample is moved in a 
straight lin e straight line exactly. 

In paragraph [0102]: 

According to the atom microscope adopting the 3-axis straight-line motion stage of the 
invention, since the detector measures the position of the sample under the sample fixing part, the 
scanning position of the tip and the measuring position of the detector are coincided, and thereby 
the sample is measured precisely and exactly without the moasuring measurement error of Abbe. 
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